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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)13 Responsive to communication(s) filed on 21 January 2005 , 
2a)n This action is FINAL. 2b)^ This action is non-final. 

Since this application is in condition for allowance except for fomnal matters, prosecution as to the nnerits is 
closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 
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4a) Of the above claim(s) 20 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 1-19 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 06 October 2003 is/are: a)S accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) Is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Election/Restrictions 

1 , Claim 20 is withdrawn from further consideration pursuant to 37 CFR 1 .142(b) as being 
drawn to a nonelected invention, there being no allowable generic or linking claim. Election was 
made without traverse in the reply filed on January 21, 2005. The species restriction 
requirement (paper mailed 12/20/04) is withdrawn. Claims 1-19 will be treated herein. 

Claim Objections 

2, Claims 6 and 19 are objected to because of the following informalities: claim 6, on line 

3, insert -which- after "section". Claim 19, on line 24, change "first" to -second- Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-3, 6-1 1, 13-17 and 19 are rejected under 35 U.S.C. 102(b) as being anticipated 
by 5,990,507 to Mochizuki et al. Mochizuki et al. teach in figure 21 a memory device 
comprising: 

a semiconductor substrate 1; 
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a transistor (the leftmost transistor formed in the FRAM cell section) formed on the 
substrate and having a gate electrode "G" (4 & 5) and first and second diffusion layers "S" and 

"D"; 

a first insulating film 30 formed on the transistor; 

a first multi layer interconnect layer U 722/1 1 1 formed in the first insulating film, and 
including a plurality of interconnect layers and contacts; 

a first recessed portion formed to continuously and vertically penetrate the first insulating 
film including at least two layers 1 1 722 of the first multi-layer interconnect layer, and arranged 
so that at least part of the first recessed portion overlaps with the gate electrode (note that since 
the capacitor is formed within layer 30 as shown in figure 21, it is inherent that a recess is 
formed in layer 30 which recess necessarily surrounds the capacitor); and 

a ferroelectric capacitor three-dimensionally formed in the first recessed portion, and 
having first 19 and second 17 electrodes and a ferroelectric film 18, the first electrode being 
electrically connected with the first diffusion layer "S". 

Regarding claim 2, Mochizuki et al. teach that the first electrode 19 is electrically 
connected with the first diffusion layer "S" via the first multi-layer interconnect layer. 
Regarding claim 3, Mochizuki et al. teach a second multi-layer interconnect formed in the first 
insulating film and electrically connected with the second diffusion layer "D" and including a 
plurality of interconnect layers and contacts; and, a bit line 38 "BL" connected with the second 
multilayer interconnect and arranged above the ferroelectric capacitor. Regarding claim 6, 
Mochizuki et al. teach a peripheral section "Logic Circuit" on the periphery of a memory cell 
section (FRAM Cell Section) that includes the transistor and the ferroelectric capacitor, the 
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peripheral circuit section comprises a second multi-layer interconnect layer 11 V37/1 1 1 formed 
on a surface identical to the first multilayer interconnect layer in the first insulating film and 
includes a plurality of layers and contacts. Regarding claims 7 and 11, Mochizuki et al. teach a 
second insulating or barrier film 121 formed under a bottom surface of the first recessed portion 
that is an oxygen barrier film (col. 3 1, lines 28-32). Regarding claim 8, Mochizuki et al. teach in 
figure 12 a first contact electrically connected with the second diffusion layer "D" and a bit line 
12 connected with the first contact and arranged below the capacitor. Regarding claims 9 and 
10, Mochizuki et al. teach a hydrogen barrier film 13 formed to coat at least part of the side 
bottom and upper surfaces of the capacitor wherein the entire layer is insulating (col. 17, line 
20). Regarding claims 13 and 14, Mochizuki et al. teaches that the first electrode 19 contacts 
with an uppermost layer interconnect via a reaction preventing conductive film 1 1 1 and that the 
contact surface is flat (where the electrode meets the film 111). Regarding claims 15-17, 
Mochizuki et al. teaches a first contact 33 formed on the first diffusion layer "S" and under the 
capacitor and in electrical connection with the diffusion layer and the first electrode 19, the first 
contact 33 being electrically part of the first electrode and connected to the diffusion layer via 
reaction preventing film 11. Regarding claim 19, Mochizuki et al. teaches in figure 21 a second 
transistor and second capacitor formed in the FRAM CELL ARRAY. 

4, Claims 1-3, 7, 9-12 and 15-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
6,249,014 to Bailey. Bailey teaches in figure lOB, a memory device comprising: 
a semiconductor substrate (not labeled); 
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a transistor formed on the substrate and having a gate electrode and first and second 
diffusion layers (not labeled); 

a first insulating film formed on the transistor; 

a first multi layer interconnect layer formed in the first insulating film, and including a 
plurality of interconnect layers and contacts; 

a first recessed portion formed to continuously and vertically penetrate the first insulating 
film including at least two layers ("high aspect ratio contact) of the first multi-layer interconnect 
layer, and arranged so that at least part of the first recessed portion overlaps with the gate 
electrode (note that since the capacitor is formed within the insulating layer as shown in figure 
lOB, it is inherent that a recess is formed in the insulation layer which recess necessarily 
surrounds the capacitor); and 

a ferroelectric capacitor 1 172 three-dimensionally formed in the first recessed portion, 
and having first 1 176 and second 1 182 electrodes and a ferroelectric film 1 178/1 180, the first 
electrode being electrically connected with the first diffusion layer "S". 

Regarding claim 2, Bailey teaches that the capacitor is connected with the diffused region 
by the multilayer interconnect (the multilayer connection below the capacitor). Regarding claim 
3, Bailey teaches a second multi-layer interconnect metal 1 and 2 formed in the first insulation 
film and connected with the second diffusion layer and contacting a bit line above the capacitor. 
Regarding claim 7, Bailey teaches a second insulating film 1 174 under the capacitor. Regarding 
claims 9-12 and 18, Bailey teaches films 1 184 and 1 186 that are first and second barrier films 
formed on the sides, bottom and top of the capacitor. Regarding claims 15-17, Bailey teaches a 



Application/Control Number: 1 0/679, 1 52 Page 6 

Art Unit: 2815 

first contact under the capacitor, connected to the first electrode and the diffusion layer by a 
barrier (note the contact is a two layer structure). 

Claim Rejections - 35 USC §103 

5. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over either of 
Mochizuki et al. and Bailey. Both Mochizuki et al. and Bailey taught the device of claim 1 but 
did not teach the aspect ratio of the recessed portion. However, the claimed ratios are considered 
obvious as mere changes in dimensions. That is, the aspect ratios will necessarily alter the 
capacitance of the capacitors and thus any change in dimension is considered within the skill of 
an ordinary artisan who would change dimensions as needed based on capacitance requirements 
of the memory device. Moreover, there is no showing that the claimed aspect ratios result in a 
structure different in kind and not merely degree from the prior art. As such, it is considered 
obvious to form the device of either Mochizuki et al. or Bailey so the recess has an aspect ratio 
of lor 4:5. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The additional art shows various capacitors and interconnect structures that are 
relevant to applicant's invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George C. Eckert II whose telephone number is (571) 272-1728. 
The examiner can normally be reached on Monday - Friday, 8:00 to 4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




